A new asymmetric parabolic effective fusion barrier model for heavy ion fusion is developed.
Introduction
One expects that coupling effects in the mechanism of heavy ion (HI) fusion may dramatically change the shape of the barrier particularly in the region Ö interior to the Coulomb barrier position Ê such that there is a sharp fall of the potential in the interior region which results in an asymmetric barrier. Based on the exact transmission coefficient across an asymmetric parabolic barrier derived by Zafar Ahmed [1] and the ideas used earlier in our effective fusion barrier transmission model [2] we develop a new asymmetric parabolic effective fusion barrier model for heavy ion fusion. The expected change of shape of the barrier is represented by a variable curvature parameter ¾ whereas the outer curvature ½ is kept unchanged.
Formulation
We explicitly use an asymmetric parabolic type barrier given by the potential
´Üµ is a step function such that ´Üµ ½ Ü ¼ and ´Üµ ¼ Ü ¼ . Î and ½ ¾ indicate the height and the curvature factors, respectively, and stands for the reduced mass. The potential barrier can be used to simulate the Coulomb barrier for any partial wave in the neighborhood of Ê which is taken to be at the origin in this particular expression (1) . In a fusion calculation we set Î ½ Î ¾ Î .
By defining « Î Ñ µ ½ ¾ and an asymmetric parameter In order to consider the Coulomb barriers generated by different partial waves Ð, we need to replace the height Î of the effective barrier by
The quantities Î Ê and the outer region´Ö Ê µ curvature factor ½ can be obtained using the following global formulae: 
Results and discussion
In figure 1(a) and (b) (upper panel) we show by solid curve the variation of and Ð , respectively, with energy for ¼ Ca · ¼ Ti systems. Ð indicates energy in the laboratory frame. From these figures it is clear that fit to the experimental data is good. Values Solid curves represent the results of present calculation. The experimental data are taken from ref. [4] .
Asymmetric barrier model for heavy ion fusion
of Î Ê ½ and used in the calculation for these systems are listed in table 1. In the lower panel of figure 1 , we show the results for ´ Ñ µ obtained by using point-difference formula used in ref. [3] for the ¼ Ca · ¼ Ti systems. The fit to the experimental data in these cases is impressive. If one examines , the variation curve becomes broader and shorter in height for larger as in the case of ¼ Ca · ¼ Ti system (see table 1 ) where more channels are involved. 
